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酶编码序列，进一步结合 RACE 法和反向 PCR 法，克隆得到了锯缘青蟹的 4 个几丁质
酶基因，将其命名为 Schi1、Schi2、Schi3 和 Schi4。它们均具有几丁质酶 18 家族催化
活性区，其中 Schi1、Schi2 和 Schi3 分别含有一个几丁质二型结合区。此外，Schi1 和
Schi3 含有信号肽序列，Schi2 不含信号肽区。它们的 Genbank 获取号分别为：
EU883590.1，GU168777.1，EU402970.1 和 GU168778.1。 




系统发生树显示，Schi1，Schi2 和 Schi3 基因分别与组 1，组 2 和组 3 的虾类几丁质酶
基因关系最为密切，可以归入这 3 个组中。而 Schi4 基因与其它 3 组相比，处于相对独
立的分支。 




了组织专一性，可能也是与消化有关。此外，Schi1，Schi2 和 Schi4 基因都在鳃中高表
达。 
我们将 Schi3 基因构建入原核载体 pET-28a，转化大肠杆菌 BL21（DE3），在 0.5 
mmol/L 的 IPTG，30 ℃下诱导，使得融合蛋白以可溶的形式在细胞质中表达，并通过



















Chitinase is the key enzyme during the molting of Crustacea. Crustacean chitinases 
belong to glycoside hydrolase 18 (GH18) family of chitinases. Data about crustacean 
chitinases are rather limited and mainly focus on shrimps. There is no reports on chitinase of 
crabs. Primers were designed according to the conserved nucleotide sequences of crustacean 
chitinases and used to clone partial Scylla serrata chitinase cDNA by RT-PCR methods. Then, 
RACE (Rapid Amplification of cDNA ends) technology and inverse PCR were used to 
identify 4 chitinases of Scylla serrata. We named them as Schi1, Schi2, Schi3 and Schi4. All 
of them had chitinases family 18 catalytic domain, and Schi1, Schi2 and Schi3 had a chitin 
binding type-2 domain, respectively. In addition, Schi1 and Schi3 had signal peptide, but the 
typical signal sequence was not found at the N-terminus of the Schi2 sequence. Their 
Genbank accession numbers were EU883590.1, GU168777.1, EU402970.1 and GU168778.1. 
We compared the amino acid sequences among these 4 chitinases and other known 
chitinases of Crustacea. The result indicated that the amino acid sequences in the catalytic 
active site of Crustacea were highly conserved. And six cysteine residues in the chitin binding 
domains (CBDs) were all conserved in the crustacean chitinase family. They formed three 
internal disulfide linkages for maintaining the structural stability. CBDs bind to insoluble 
chitin via highly conserved aromatic residues. They were mainly tyrosine and tryptophan, 
fewer were phenylalanine. Phylogenetic tree showed that Schi1, Schi2 and Schi3 could be 
branched into the known three groups of shrimps. Besides the already known three groups, 
Schi4 should be branched into a relative independent clades.  
Tissue distribution was investigated in nine tissues by SYBR real-time RT-PCR. Results 
showed different tissue specificy. Schi1 was mainly expressed in hepatopancreas. It may 
function in the digestion of chitin containing food and in the degradation of endogenous 
chitin in the gut. The expression level of Schi2 was very low in cuticular. Schi3 was a 
hepatopancreas-specific gene, and it may also related to digestion. In addition, Schi1, Schi2 
and Schi4 were highly expressed in gill. 
Schi3 was cloned into prokaryotic vector pET-28a, and transformed into E. coli BL21 
(DE3)，and then expressed by the induction of 0.5 mmol/L IPTG at 30 ℃. The fusion protein 
is expressed in the cytoplasm as a soluble form, and released into the supernatant by 
sonication. A specific 55 KDa recombinant protein was produced and by Ni-NTA His.Bind 
Resin, which is almost the same with the theoretical prediction. But the chitinase activity was 















experiment conditions, or use eukaryotic expression system.     





































缩略词 英文全称 中文全称 
DNase I Deoxyribonuclease I 脱氧核糖核酸酶 
RNase A Ribonuclease A 核糖核酸酶A 
Amp Ampicillin 氨苄青霉素 
Kan Kanamycin 卡那霉素 
TIM Triosephosphate isomerase 丙糖磷酸异构酶 
DNS 3,5-dinitrosalicylic 3，5-二硝基水杨酸 
β-ME β-Mercaptoethanol β-巯基乙醇 
EB ethidium bromide 溴化乙锭 
RT-PCR reverse transcription PCR 反转录PCR 
AP ammonium persulfate 过硫酸铵 
EST expressed sequence tag 表达序列标签 
DEPC diethypyrocarbonatel 焦碳酸二乙酯 
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